The crystal structure parameters and the low-temperature magnetic moment of the HTSC cuprates YBa 2 Cu 3 O 6+ , Y 1-x Ca x Ba 2 Cu 3 O 6+ , and Nd 1+x Ba 2-x Cu 3 O 6+ , x = 0.2 are recorded after quenching them from the temperature of oxidative annealing. The subject of the present study is the aging effect, which results in an increase in the critical temperature T c and a decrease in the c parameter of the crystal lattice for a while after the quenching. On the example of YBa 2 Cu 3 O 6+ , it is shown that the oxygen content dependence of c undergoes the following changes with time: (1) there is an increase in the dependence slope with respect to the (6+)-axis; (2) there is an increase in the dependence nonlinearity. The first type of changes is explained by an increase in the valence of copper ions in the CuO  planes that is accompanied by a decrease in their radius. The second type is explained by the electrostatic interaction of the CuO 2 structural planes due to the accumulation on them electron holes. 
BVS method requires detailed structural analysis, which is difficult to provide when examining, for example, the initial stage of the aging process.
In this paper, we propose a simple original method for determining the type and concentration of free charge carriers in the CuO 2 structural planes of layered cuprates
RBa 2 Cu 3 O 6+ by analyzing the nonlinear form of the experimental dependences c().
With the help of this method it is shown that oxygen orderings occurring in RBa 2 Cu 3 O 6+ at various  do not lead to appreciable changes in the value of q, confirming the point made in [5] . It is also shown that heterovalent substitution on cation sites adjacent to the CuO 2 plane leads to an effect similar to the well-known "anomaly 1/8" [7] [8] [9] -a sharp drop in T c within a narrow region of  corresponding to the hole concentration in the CuO 2 plane equal to 1/8. h (R = Y) or 1000C-48 h (R = Nd). As the result, a single phase product of the tetragonal structural modification was formed. To obtain samples with different oxygen content, portions of the synthesized material (by ~5-6 g) were oxidized at different temperatures from the interval 470-940 C in air atmosphere and then quenched. The oxygen content was monitored by the change in mass of a small portion of a sample during additional 1 h oxidation at 470 C in air. Using the values of m, the initial composition of a sample was determined by the formula:
Experimental procedure

Solid solutions YBa
where  470 is the oxygen content in RBa 2 Cu 3 O 6+ corresponding to the conditions of its additional oxidative (t = 470 С, p O 2 = 21 kPa,  = 1 h): 6.90 (R = Y) и 6.95 (R = Nd) [10, 11] ; m s is mass of the sample.
Every sample quenched after oxidative annealing was examined by X-ray diffraction (a Shimadzu XRD-7000 diffractometer) according to the scheme of the survey: (1) The results of the low-temperature magnetic study of the samples stored at RT for 360 h are presented in Fig. 2 . It should be noted that the 360-h exposition of the samples after quenching ought to be considered as an approximation to the limit →, since the parameters c and T c , as experienced by many researchers, are not farther modified. [13] are similar to that in Fig. 2d and the dotted curve in Fig. 2f . Thus, heterovalent substitutions in these cuprate compounds result in a shift of the T c () dependencies toward higher  in the case of substitution of Ca for Y and in the opposite direction in the case of substitution of Nd for Ba. 
Discussion
The local decrease in the critical temperature occurring in substituted cuprates at certain values of  (see Fig. 2e and 2f) is very similar to the suppression of T c in some others cuprates [7] [8] [9] when the concentration of charge carriers reaches 1/8 (for example, in La 2-x Sr x CuO 4 , a local drop of T c by ~20 K occurs at x = 0.21 [7] ). At the given charge carrier concentration so-called charge stripes arise. They are a static ordering of charge in the form of alternating regions with an increased and lowered charge density. Then, the integral T c of the superconductor is specified by the regions with the worst superconducting characteristic (having reduced charge density). Although in RBa 2 Cu 3 O 6+ a notable local drop in T c has not been observed so far, it is considered [14] that these cuprates are thermodynamically "close" to the state with static charge stripes. At least, in RBa 2 Cu 3 O 6+ dynamic stripe correlations were found, which could become static in the presence of sufficiently effective pinning centers [9, 15] . In our opinion, the heterovalent The relationship between q and  can be represented as q  0.187 [6] , which has been obtained experimentally with the help of the BVS method. The quadratic term in equations (2a) and (2b) describes the direct interaction between the CuO  and CuO 2 structural planes, which is a result of the charge transfer process, and the linear terms of the equations -the interactions of these planes with all other structural elements of the unit cell with non-null but independent of  electric charge. For the purposes pursued in the present paper we shall consider only the nonlinear terms in equations (2a) and (2b): (3) and (4) we obtain the theoretical de- This value accepted for  I and  II we explain by the fact that inside the closed contours I, II, which are marked in Fig. 4 by dot-dashed line, the electric field strength of the charges in CuO 2 planes, according to the of electrostatic laws, equals zero. Consequently, there must not be any reaction of the substance to the appearance of charges in CuO 2 .  On the other hand, between the planes CuO 2 and CuO  (inside the contour III) there are "ionic" layers Ba
which are easily polarized under the action of the electric field from these planes [16] . Then, the parameter  III can be estimated by the dielectric permittivity that is characteristic of ionic compounds:  III  4-10. It should be noted that the specified range of the parameter  III affects the resulting value c/c negligible. The calculation has shown that as  III increases between the specified range limits, c/c goes up by only 30%. ***) According to [18, 19] , there is reason to believe that the structural unit enclosed in contour II (see Fig. 4 ) is harder than the block in contour I (hereinafter -structural blocks II and I). We cannot take this difference into account without having specific data. However, if we consider the limit case accepting the elastic constant of the block I as ∞ (then, the elastic constant of the block II must be equal to 2/3 of the integral value  33 determined experimentally), then it is not difficult to show that the wanted value c/c decreases only by 7%.
pendence c/c that turns out to match the experimental data for the case  = 360 h quite well (see curve 1 in Fig. 3 ). The error interval related to both the uncertainty of the value of  III and the possible difference in the elastic constant of the structural blocks I and II (see Fig. 4 ) is shown in Fig. 3 by toning. A good quantitative agreement between the calculated curve and the experimental data gives us reason to believe that our basic assumption is correct. Then, the experimental dependences in Fig. 3 obtained at  = 0.3 and 5 h reflect the situation when the charge transfer from the CuO  plane to CuO 2 is not fully realized. These dependencies are described by the above equations, in which charge q is multiplied by factors of 0.32 and 0.48 for  = 0.3 and 5 h, respectively (curves 3 and 2 in Figs. 1b and 1c) . For some reasons, which we are not ready to discuss now, they are essentially nonlinear right after quenching. This initial nonlinearity may not be related to the charge accumulated on the CuO 2 planes. At the same time, further we show that such dependencies can also yield useful information. In this case, we will analyze not the dependences themselves, but the changes that occur to them with time after quenching. Thus, the nonlinear part will be extracted from the differential dependences c/c (), assuming that it is nonlinearity that is related to the electrostatic interaction of the CuO 2 planes. when Y is substituted with Ca (i.e., the CuO 2 planes are not get charged during such doping) and there are no other differences from the electronic structure of YBa 2 Cu 3 O 6+ [6, 20] . At the same time the с*/c () dependence obtained for Nd 1+x Ba 2-x Cu 3 O 6+ varies quite differently with time  (see Fig. 6b ). At the initial stage the с*/c () dependence is bent downward and only then one acquires the usual dynamics with bending upward.
This behavior logically follows from the assumption that when Ba 2+ is replaced by Nd 3+ , the CuO 2 planes are doped by electrons with the charge redistribution between BaO and CuO 2 (see Fig. 4 ). Then, a repulsive interaction of the CuO 2 -structural planes would occur at the initial stage of aging. At this case it would be due to the negative charge localized in CuO 2 . However, as the electron holes enter these planes, the total charge in these planes at the beginning decreases over time and only then, after the recombination of all electrons with electron holes, begins to increase. 
